
Annals of Clinical and Analytical Medicine 488

Annals of Clinical and Analytical Medicine
Original Research

Emel Atayık1, Gokhan Aytekın1, Oznur Abadoglu2

¹ Department of Allergy and Clinical Immunology, University of Health Science, Konya City Hospital, Konya
2 Private Office of Pulmonary and Allergic Diseases, Istanbul, Turkey

Comparison of adipokin levels in patients with allergic rhinitis and local allergic rhinitis

Comparison of eosinophilic cationic protein, adiponectin and leptin levels in 
patients with allergic rhinitis and local allergic rhinitis

DOI: 10.4328/ACAM.20627     Received: 2021-03-30    Accepted: 2021-08-14    Published Online: 2021-09-07    Printed: 2021-09-15     Ann Clin Anal Med 2021;12(Suppl 4): S488-493
Corresponding Author: Emel Atayık, Department of Allergy and Clinical Immunology, University of Health Science, Konya City Hospital, Konya, Turkey.
E-mail: emelakinci@yahoo.com     P: +90 545 300 31 97  
Corresponding Author ORCID ID: https://orcid.org/0000-0002-7011-7752

Abstract
Aim: Local allergic rhinitis (LAR) is a type of rhinitis with unclear treatment and unknown incidence and mechanism, which is characterized by perennial rhinitis 
complaints. A nasal provocation test (NPT) is recommended in the diagnosis of LAR. Eosinophil cationic protein (ECP), leptin, and adiponectin tests are mark-
ers reported to be used in the diagnosis and treatment of many allergic diseases. In this study, we aimed to investigate whether there is a difference in serum 
adiponectin, leptin, and ECP levels between patients with allergic rhinitis (AR) and LAR.
Material and Methods:  Adult patients aged 18-65 years, who had been complaining of rhinitis for at least two years, had perennial rhinitis complaints were 
included in the study.
Results: NPT was positive in 30% of the patients; 30% (9 patients) of the patients who had non-allergic rhinitis and underwent NPT were found to have a posi-
tive nasal provocation test. A significant difference was determined between the groups in terms of ECP and adiponectin levels (p: 0.001 and p: 0.007). There 
was a significant difference between the patients with AR and NPT (-) LAR in terms of ECP levels (p: 0.001). Furthermore, a significant difference was deter-
mined between patients with NPT (+) LAR and NPT (-) LAR and patients with NPT (+) LAR and the control group in terms of ECP levels (p: 0.001 and p: 0.001). 
Discussion: Although ECP and adiponectin levels differ between patient groups, it is obvious that larger studies are needed to evaluate the correlation of these 
parameters with the severity of rhinitis in patients with rhinitis.
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Introduction
Local allergic rhinitis (LAR) is a type of rhinitis with unclear 
treatment and unknown incidence and mechanism, which is 
characterized by perennial rhinitis complaints. LAR is included 
in the non-allergic rhinitis group and is diagnosed with the 
exclusion of other causes of rhinitis. It is thought to result from 
nasal local immunoglobulin (Ig) E (entopy) response, despite 
similar symptoms to AR and negative allergy skin tests and/or 
negative allergen-specific IgE levels in the blood [1]. 
In patients with suspected LAR, a nasal provocation test 
(NPT) is recommended to be beneficial for diagnosis. NPT is 
a method demonstrating the function and immune response 
of the nasal mucosa, and provocation tests can be performed 
using allergens, lysine-aspirin, and nonspecific stimulants 
(methacholine, capsaicin, cold air, etc.). 
NPT is recommended in the diagnosis of LAR; however, this 
method is difficult to apply  in routine practice and, thus, studies 
on markers, which may be beneficial in the diagnosis of LAR, 
are easy to apply and can be recommended for every patient, 
continue. Nasal eosinophil cationic protein, nasal specific IgE, 
basophil activation tests are markers reported to be used in 
the diagnosis and treatment of many allergic diseases [2]. 
Adiponectin and leptin are protein-nature hormones released by 
adipocytes [3]. There are studies suggesting that serum leptin 
and adiponectin levels are correlated with the severity of allergic 
rhinitis and may be used in the determination of the severity of 
AR [4]. Eosinophil cationic protein (ECP) level is an indicator of 
eosinophil inflammation. In many studies, ECP was reported to 
be higher in patients with AR compared to the control group 
[5]. However, there is no sufficient literature data on the use of 
leptin, adiponectin, and eosinophil cationic protein, which have 
been studied in allergic rhinitis and were found to be correlated 
with disease severity, in local allergic rhinitis. 
In this study, we aimed to investigate whether there is a 
difference in serum adiponectin, leptin, and ECP levels not only 
between patients with AR and LAR, but also between patients 
with NPT (+) LAR and NPT (-) LAR, and to demonstrate a 
potential correlation between these parameters and severity of 
rhinitis.

Material and Methods
Adult patients aged 18-65 years who admitted to Cumhuriyet 
University Faculty of Medicine Outpatient Clinic of 
Immunological and Allergic Diseases, had been complaining 
of rhinitis for at least two years, have had perennial rhinitis 
complaints, whose rhinitis complaints emerge in domestic and 
dusty environments, who had not received treatment for rhinitis 
in the last six weeks were included in the study. The patients 
with a history of anaphylaxis with any of the allergens to be 
used, history of oral/oropharyngeal angioedema, and a history 
of taking medicines that may exacerbate lower respiratory 
tract complaints (ACE inhibitors, β-blockers, etc.) or influence 
test results (antihistamines, allergen-specific immunotherapy, 
etc.) were excluded from the study.
The patients were divided into three groups based upon allergy 
skin test results: allergic rhinitis (AR), non-allergic rhinitis 
(NAR), and control group. The patients included in the non-
allergic rhinitis group were further grouped based upon nasal 

provocation test results: NPT (+) LAR and NPT (-) LAR.  
Each case was subject to an allergy skin test with standardized 
inhalant allergens (ALK, Madrid, Spain). Skin prick test was 
performed using general inhalant allergens, house dust 
mite (Dermatophagoides (D) farinae, D. pteronyssinus), cat 
(Felis domesticus), dog (Canis familaris), cockroach (Blatella 
germanica), fungi (Alternaria, Cladosporium, Aspergillus), and 
pollen mixtures (tree, weed, grass). It was carried out in all 
patients in which systemic atopy could not be demonstrated 
with skin prick tests and specific IgE. 
The patients were asked to evaluate their rhinitis symptoms 
quantitatively and to display their responses to the question 
“how much does your rhinitis complaints bother you?” on a 
0-10-cm scale. As reported in the literature, <5 cm values on 
the scale were evaluated as mild rhinitis and ≥6 cm values as 
moderate-severe rhinitis [6].
The nasal provocation test (NPT) was performed for qualitative 
measurement of nasal reactivity against an allergen. Thusly, 
a mixture of house dust mite was selected as a suspected 
allergen in patients who have complained of perennial rhinitis 
in domestic and dusty environments. NaCl (0.9%) was used as 
a control step. In addition, a nasal allergen provocation was 
performed with a mixture of house mite dust (D. pteronyssinus, 
ALK, Madrid, Spain). Dusty allergens were diluted to  1 BU/
mL, 2 BU/mL, 4 BU/mL, and 10 BU/mL. The house dust mite 
solution was applied into two nostrils with a metered-dose 
pump spray by spraying upwards and towards the concha. 
Firstly, a non-allergenic and neutral pH solution was applied 
in order to determine the response to nonspecific stimulants. 
When no symptoms developed, a nasal provocation test with 
an allergen was performed. Following each allergen application, 
symptom scoring and visual analog scale were filled. The nasal 
provocation test was completed in a total of 75 minutes at 
15-minute intervals using 0.9% NaCl and allergens (1, 2, 4, 10 
BU/mL). 
Serum ECP levels were measured using Unicap ECP FEIA kits 
(Pharmacia & Upjohn Diagnostics AB Uppsala, Sweden) with a 
CAP System on an automated device.
Leptin (Leptin sandwich DRG, DRG Instruments, Marburg, 
Germany) was measured quantitatively using the sandwich 
enzyme immunoassay technique and expressed as nanogram/
milliliter. 
Serum adiponectin (Assay Max Human Adiponectin ELISA 
Kit, Missouri USA) levels were measured using “The enzyme-
linked immunosorbent assay (ELISA)” method and expressed as 
microgram/milliliter.
The study was carried out with financial support granted by 
the Scientific Research Unit following the decision of the ethics 
committee (Decision No: 2010/99) dated 07.07.2010 (CUBAP 
Number: T-459). Written informed consent was obtained from 
each patient. 
Statistical evaluation was performed using the SPSS 
(Statistical Package for the Social Sciences)-16 program. 
Normally distributed parameters were presented as mean ± 
standard deviation, and data that were not normally distributed 
were expressed as median (minimum-maximum). Nominal 
(unclassified) variables between the AR, NAR, and control groups 
were analyzed using the χ2 independence test. The normality 
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of numerical data was firstly evaluated with the Shapiro-Wilk 
test. Variance analysis was performed using one-way ANOVA 
for normally distributed data and Kruskal-Wallis test for non-
normally distributed data. For inter-group comparison, post hoc 
analysis was performed with the Tukey-ANOVA test. Changes 
in symptom scores of the groups were compared with the 
Kruskal-Wallis test, as they exhibited abnormal distribution. For 
nonparametric data, the Kruskal-Wallis independent samples 
test was used for multiple comparisons, and the Mann-Whitney 
U independent samples test was used for paired comparisons. 
For parametric data, the Levene test was used for multiple 
comparisons, and the Student T-test was used for paired 
comparisons. A p<0.05 was considered statistically significant.

Results
A total of 90 cases, 30 patients with allergic rhinitis (patients 
with sensitivity to D. pteronyssinus and/or D. farinea detected 
in the skin test), 30 patients with non-allergic rhinitis (patients 
without sensitivity to D. pteronyssinus and/or D. farinea 
detected in skin prick and intradermal tests). Thirty cases 
(33.3%) weres male and 60 (67.7%) were females (Figure 1) 
(Table 1).
There was no difference between patients in the AR and 
NAR groups in terms of duration of rhinitis and the severity 
of rhinitis symptoms (p: 0.688). When rhinitis was classified 
in both groups according to the ARIA (Allergic Rhinitis and its 

Impact on Asthma) classification, frequencies of all four groups 
of rhinitis severity were observed to be similar (p: 0.460 and p: 
0.220, respectively). 
NPT was positive in 30% of the patients; 30% (9 patients) of 
the patients who had non-allergic rhinitis and underwent nasal 
provocation test with D. pteronyssinus antigen were found to 

Figure 2. Correlation of visual analogue scale with adiponectin, 
leptin and ECP in patients with local allergic rhinitis 

Table 1. Comparison of nasal symptoms, affection of daily 
activities and VAS symptom scores of NPT (+) and NPT (-) cases

Parameters P value

ECP

AR

NPT (+) LAR 0.540

NPT (-) LAR 0.001

Controls 0.001

NPT (+) LAR
NPT (-) LAR 0.001

Controls 0.001

NPT (-) LAR Controls 0.937

Leptin

AR

NPT (+) LAR 0.311

NPT (-) LAR 1.000

Controls 0.999

NPT (+) LAR
NPT (-) LAR 0.425

Controls 0.424

NPT (-) LAR Controls 1.000

Adiponectin

AR

NPT (+) LAR 0.740

NPT (-) LAR 0.185

Controls 0.003

NPT (+) LAR
NPT (-) LAR 0.963

Controls 0.495

NPT (-) LAR Controls 0.618

AR: Allergic rhinitis, LAR: Local allergic rhinitis, NPT: Nasal provocation test
ECP: Eosinophil cationic protein

Table 3. Post hoc analysis of the groups for adiponectin, ECP 
and leptin levels

LAR NPT (+) (n=9) LAR NPT (-) (n=21) p

Nasal symptoms of NPT (+) and NPT (-) LAR cases

Sneezing 88.9 76.2 0.39

Nasal discharge 88.9 61.9 0.096

Nasal congestion 100 66.7 0.002

Nasal itching 100 61.9 0.005

Postnasal drip 100 81 0.042

Affection of daily activities of NPT (+) and NPT (-) LAR cases

No-mild, (%) 33.3 81 0.007

Moderate-severe, (%) 66.7 19

VAS symptom scores of NPT (+) and NPT (-) LAR cases

Nasal discharge 9.6 ±7.0 1.9±3.9 0.001

Nasal itching 12.2±4.9 5.90 ±5.9 0.009

Nasal congestion 11.6±6.7 4.9 ±7.2 0.020

Postnasal drip 15.7±4.5 6.7±7.5 0.003

LAR: Local allergic rhinitis, NPT: Nasal provocation test, VAS: Visual analog score

Table 2. Comparison of the groups in regard to adiponectin, 
ECP and leptin levels

AR (n: 30)
LAR, NPT (-) 

(n:21)
LAR, NPT (+) 

(n: 9)
Controls 
(n: 30)

p

ECP 16.78 
(7.52-36.40)

3.93 
(1-10.60)

15.47 
(13.40-23.39)

4.96 
(1-24.30) 0.001

Leptin 8.43 
(1.15-38.00)

6.25 
(1-26.60)

15.50 
(5.69-27.70)

9.32 
(1.19-30.30) 0.142

Adiponectin 17.09 ± 4.97  13.83 ± 6.15  14.91 ± 6.35 11.87 ± 5.79 0.007

AR: Allergic rhinitis, LAR: Local allergic rhinitis, NPT: Nasal provocation test
ECP: Eosinophil cationic protein

Figure 1. Demographic characteristics of the study population
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have a positive nasal provocation test.
The mean ECP, leptin, and adiponectin levels in patients in all 
4 groups included in the study are summarized in Table 2. A 
significant difference was determined between the groups in 
terms of ECP and adiponectin levels (p: 0.001 and p: 0.007, 
respectively). There was no significant difference in terms of 
leptin levels (p: 0.142).
As a result of post hoc analyses, a significant difference was 
determined between the patients with allergic rhinitis and the 
control group in terms of ECP levels (p: 0.001). There was a 
significant difference between the patients with allergic rhinitis 
and NPT (-) LAR in terms of ECP levels (p: 0.001). Furthermore, 
a significant difference was determined between patients with 
NPT (+) LAR and NPT (-) LAR, and patients with NPT (+) LAR and 
the control group in terms of ECP levels (p: 0.001 and p: 0.001, 
respectively). There was no significant difference between the 
patients with allergic rhinitis and NPT (+) LAR in terms of ECP 
levels (p: 0.540). It was shown that there was no significant 
difference between patients with NPT (-) LAR and the control 
group in terms of ECP levels (p: 0.937) (Table 2).
As a result of post hoc analyses, a significant difference was 
determined between patients with allergic rhinitis and the 
control group in terms of adiponectin levels (p: 0.003). It was 
demonstrated that there was no significant difference between 
the patients with allergic rhinitis and NPT (+) LAR (p: 0.740), 
patients with allergic rhinitis and NPT (-) LAR (p: 0.185), 
patients with NPT (+) LAR and NPT (-) LAR (p: 0.963), and 
patients with NPT (-) LAR and the control group (p: 0.618) in 
terms of adiponectin levels (Table 3).
When the severity of rhinitis and serum ECP levels were 
evaluated in the LAR group, no significant association between 
the severity of rhinitis and serum ECP levels was determined 
in the NPT (+) and NPT (-) LAR groups (r: 0.283, p: 0.460 and r: 
0.135, p: 0.230, respectively).
When the severity of rhinitis and serum leptin levels were 
evaluated in the LAR groups, no significant association between 
the severity of rhinitis and serum leptin levels was determined 
in the NPT (+) and NPT (-) LAR groups (r: 0.025, p: 0.949 and r: 
0.322, p: 0.155, respectively).
When the severity of rhinitis and serum adiponectin levels were 
evaluated in the AR and LAR groups, no significant association 
was determined (r: -0.095, p: 0.808 and r: -0.274, p: 0.230, 
respectively) (Figure 2).

Discussion
In this study, we investigated whether there is a difference 
between AR, LAR, and the control groups in terms of ECP, leptin, 
and adiponectin levels, and the correlation of these parameters 
with the severity of rhinitis. ECP was found to be increased in 
both patients with allergic rhinitis and NPT (+) local allergic 
rhinitis compared to the control group. Furthermore, ECP was 
shown to be increased in patients with NPT (+) LAR compared 
to the patients with NPT (-) LAR. Adiponectin levels were 
determined to be significantly higher in patients with AR 
compared to the control group. No correlation was determined 
between all 3 parameters and the severity of rhinitis.  
In our study, early allergic responses that developed within the 
first one hour after the nasal provocation test were evaluated. 

After exposure to an allergen or provocation with allergens, an 
early response develops due to mast cell, and a late response 
develops due to IL-13, and neurogenic pathway leads to only 
early response. In the literature, 30-62.5% of positivity after 
provocation with tree or grass pollen, 54% of positivity after 
provocation with house dust mite were reported in patients 
with local allergic rhinitis, whereas positivity after provocation 
with any allergen was reported to be 62% [7]. In our study, the 
NPT response, determined by the total symptom score and VAS 
was found to be positive in 30% in the local allergic rhinitis 
group.
It has been suggested that ECP may lead to the development 
of local allergy via some mechanisms, including the induction 
of mast cell granulation, the involvement of lymphocytes, 
and the stimulation of tissue “remodeling”. Bellussi et al [8] 
reported that serum ECP levels were higher in  patients with 
NPT-positive non-allergic rhinitis. It was also suggested that 
ECP and IgE measurement in nasal lavage fluid of patients 
with non-allergic rhinitis and rhinosinusitis is a useful marker 
for determination of entopy [9]. Tomassini et al. [10] reported 
that serum ECP levels significantly increased in patients with 
AR during the pollen season. However, Rondon et al. could not 
find a significant difference between patients with persistent 
rhinitis with positive NPT with Dermatophagoides pteronyssinus 
antigen and patients with NPT- negative persistent rhinitis in 
terms of serum ECP levels [11]. ECP levels in nasal lavage fluid 
were significantly higher in both groups compared to the control 
group, whereas serum ECP levels were higher in patients with 
persistent allergic rhinitis, although similar to the NAR group 
[12]. As a result of our study, similar to Rondon et al., we did 
not determine a significant difference between patients with 
NPT (+) and patients NPT (-) local allergic rhinitis in terms of 
ECP levels. 
Sin et al. [13] reported that serum ECP levels were associated 
with the severity of rhinitis. Especially when serum IgE, ECP, 
and eosinophilia are evaluated together, it is emphasized that 
this association is more significant. In patients with suspected 
AR with high serum ECP levels, although it is emphasized that 
other clinical and laboratory examinations should be performed, 
low serum ECP levels alone do not exclude entopy [14]. However, 
in our study, due to the relatively low number of patients with 
NPT (+) local allergic rhinitis and, probably, the asymptomatic 
course of patients in our study, we could not determine such a 
correlation in our study. 
Leptin has been shown to play a role in both innate and adaptive 
immunities and allergic sensitization. Ciprandi et al. [15] found 
that outside pollen season serum leptin levels in patients with 
seasonal AR were similar to healthy individuals. When serum 
leptin levels of the same patients were evaluated during pollen 
season, they determined higher leptin levels compared to both 
the values outside pollen season and healthy controls.  On the 
contrary, in a study by Erel et al. [16], in which they compared 
serum leptin levels of 43 patients with AR and healthy controls, 
no difference could be demonstrated between both groups. In 
our study, no significant difference was determined between 
all 4 groups in terms of serum leptin levels. The fact that some 
patients were evaluated during the asymptomatic period was 
thought to cause a lack of difference.
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In other studies, evaluating the association between severity 
of airway disease and leptin, it was suggested that there was 
a positive association between severity of asthma and serum 
leptin levels in both adults and children, and leptin was suggested 
to play a role as an inflammatory mediator [17]. However, there 
also are studies revealing no correlation between the severity 
of symptoms and serum leptin levels in patients with seasonal 
allergic rhinitis [18].
In a study by Hsueh et al. [19], conducted with 97 pediatric 
patients with AR, a positive correlation was shown between 
serum leptin levels and severity of allergic rhinitis, and it 
was suggested that leptin may have a predictive value in 
predicting the severity of allergic rhinitis. In contrast to these 
aforementioned studies, such a correlation could not be shown 
in our study, probably as our study included an adult age group.
Adiponectin plays a regulatory role not only in glucose and 
energy metabolism, but also in the immune system and allergic 
inflammation. It is well known that adiponectin is associated with 
sensitization and its levels are influenced by allergic diseases 
[20]. Ciprandi et al. [21] reported higher serum adiponectin 
levels in patients with seasonal allergic rhinitis compared to 
those outside pollen seasons. In another study conducted with 
103 patients with seasonal allergic rhinitis, in the same group, 
serum adiponectin levels were significantly higher compared 
to the control group [22]. In another study, although higher 
serum adiponectin levels were found in 41 patients with pollen-
sensitive allergic rhinitis compared to the control group, this 
difference was reported to be insignificant [23]. Although the 
difference was determined between the patients with AR and 
the control group in terms of adiponectin levels, this situation 
was not detected in patients with local allergic rhinitis. These 
results suggest the idea that serum adiponectin has pro-
inflammatory effects, and its levels increase in allergic diseases, 
although examination and measurements of cytokines that are 
the regulator of expressions of genes related particularly to 
body weight and human serum adiponectin levels are needed 
for corroboration of this assumption. 
Hsueh et al. [24] showed a negative correlation between 
serum adiponectin levels and the severity of allergic rhinitis. 
Ciprandi et al., [21] however, did not determine any correlation 
between the severity of rhinitis and serum adiponectin levels in 
patients with seasonal allergic rhinitis. Similarly, in our study, 
no correlation was observed between the severity of allergic 
rhinitis and adiponectin levels.
In our study, responses that developed within the first one 
hour after the nasal provocation test were considered to be 
the early responses. The first limitation of our study is the 
inability to perform NPT with other indoor allergens that 
play a role in perennial rhinitis in patients. Nevertheless, the 
incidence of LAR due to isolated sensitivity to other allergens 
is lower compared to local sensitivity to Dermatophagoides 
pteronyssinus (sensitivity to Dermatophagoides pteronyssinus 
60%, Alternaria alternata 17.3%, cat dander 2.7%) [25]. In 
addition, among other limitations, there is a small population 
and the inclusion of only one center. 
Conclusion 
In conclusion, our study is important due to the very limited 
number of studies investigating serum ECP, leptin, and 

adiponectin levels in patients with AR, NPT (+), and NPT (-) LAR. 
Although ECP and adiponectin levels differ between patient 
groups, it is obvious that larger studies are needed in order to 
evaluate the correlation of these parameters with the severity 
of rhinitis in patients with rhinitis.
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